From the aerial parts of Hypericum laricifolium Juss., twelve compounds were isolated and identified. They were the xanthones: 1-hydroxy-7-methoxyxanthone (1), 1,7-dihydroxy-xanthone (2), 2-hydroxy-xanthone (3), 6-deoxyisojacareubin (4), 1,3-dihydroxy-6-methoxy-xanthone (6), and 1,5,6-trihydroxy-7methoxy-xanthone (7), together with β-sitosterol, betulinic acid, vanillic acid, isoquercitrin and a mixture of quercetin and isorhamnetin. All the compounds were characterized by spectroscopic and mass spectrometric methods, and by comparison with literature data. Thisis the first report on the presence of xanthones in H.laricifolium. 1,3-Dihydroxy-6-methoxy-xanthone has been previously synthesized, but this is the first report of its isolation from a natural source.
The genus Hypericum, family Guttiferae, contains about 475 species, occurring world-wide, which have been included in 36 taxonomic sections on the basis of morphological characters [1] . We have undertaken a phytochemical study of H. laricifolium Juss., a sclerophyllous shrub abundant in moor habitats and whose area of distribution extends from western Venezuela to north Peru [2] . In Venezuela, it is traditionally known as "huesito" and is distributed mainly in Mérida State [3] . Several ethnobotanical uses and medicinal properties are attributed to this plant; thus, in Peru and Colombia its flowers are used as a source of natural dyes [4] , and in Ecuador the leaves are used for cattle food, the stems to make charcoal, and the wood to build houses, and farming instruments [5] . In Andean traditional medicine, H. laricifolium is recognized for its antibacterial, antiviral and antifungal activity [6] , and by its efficacy in the treatment of gastrointestinal affections [7] and psychosomatic disorders [8] . A decoction of this plant is drunk to treat cold as well as for treating skeletal pain and as a tranquilizer [5] .To the best of our knowledge,there is only one report dealing with phytochemical studies of this species, collected in Ecuador, in which triterpenes, flavonoids and other phenoliccompounds were isolated [9] .
Here, we present the results of a chemical study of the aerial parts of H. laricifolium gathered in PiedrasBlancas moor (Mérida State, Venezuela). Chromatographic separation of the dichloromethane extract resulted in the isolation of compounds 1, 2, 3 and 4, as well as β-sitosterol, betulinic acid and vanillic acid. Compound 1was identified as 1-hydroxy-7-methoxy-xanthone by comparison of its NMR spectroscopic and mass spectrometric data with those reported in the literature [10a-c] . This xanthone has been reported earlier from other Hypericums pecies [10a-10c]. Spectral data of compound2 were very similar to those of compound 1. The only notable differences were the absence of signals attributed to theC-1 methoxyl group and the appearance, in the 1 H NMR spectrum, of a new singlet at  H : 9.06, assigned to an additional hydroxyl proton (OH-7). Detailed analysis of its 2D-NMR spectrum led to the conclusión that 2 is 1,7-dihydroxy-xanthone, which has been previously isolated from several Hypericum species [10a,c, 11a,b].The compound 3, based on 1 H, 1 H-COSY and HMBC data, was identified as 2-hydroxy-xanthone [10a, 11b, 12] . Compound4 was identified from its NMR and mass spectrometric data as 6-deoxyisojacareubin. To the best of our knowledge this xanthone has been isolated previously from only two Hypericum species: H. japonicum [11a,13] and H. wightianum [14] .Treatment of 4 with AcO 2 /pyridineyielded 1,5-di-O-acetyl-6-deoxyisojacareubin (5), which was identified on the basis of its spectral data. From the dichloromethane extract were also isolated betulinic and vanillic acids; both have been previously reported in Hypericum species [14] [15] [16] . From the metanol extract, the flavonoids isoquercitrin, quercetin and isorhamnetin were isolated and identified by comparison of their spectroscopic data with those reported in the literature.These threef lavonoids have been isolated from other Hypericum species [10b,c,17a,b].
Finally, xanthones 6 and 7 were also isolated from this extract. Analysis of 1 H NMR and HMBC data identified compound 6 as 1,3-dihydroxy-6-methoxy-xanthone and compound 7 as 1,5,6trihydroxy-7-methoxy-xanthone. Compound 6 has been previously synthesized [18] , but, up to now, has not been reported as a natural product. It is particularly interesting to emphasize that xanthone 6 is a powerful inductor of apoptosis in cells transfected with human multidrug-resistance protein 1 (MRP1) [34] . Compound 7 has been reported previously from Harungana madagascarensis Lam ex Poir [19a] and Hypericum ascyron L. [19b] . Extraction: Dried leaves and flowers, finely pulverized ( 5.7 Kg), were exhaustively extracted with dichloromethane at room temperature. The extract obtained was concentrated in vacuo to afford brown oil ( 460 g). Subsequently, plant material was further extracted under reflux in a Soxhlet apparatus with methanol and by concentrating the methanolic solution a new extract ( 750 g) wasobtained.
Isolation of the constituents: The dichloromethane extract was subjected to vacuum CC on silica gel eluted with n-hexane, dichloromethane and acetone, and binary mixtures of these solvents, in order of increasing polarity. Fractions of 1 L were collected, which were concentrated in vacuo, analyzed by TLC and suitably combined; 20 fractions were obtained (A-T). Rechromatography of C (27 g) on a silica gel column eluted with mixtures of n-hexaneacetone (17:3) gave β-sitosterol (32 mg), betulinic acid (45 mg) and compound 1 (38 mg), which precipitated as an amorphous solid, homogeneous by TLC. Fraction D (64 g) was rechromatographed on a silica gel column, and fractions eluted with n-hexane-acetone (1:1; 2:3) were combined, concentrated in vacuo and passed through a column of Sephadex LH-20 affording compounds 2 (42 mg) and 4(85 mg).
Concentration of fraction E (45 g) provided a solid residue that was partially purified by flash chromatography on silica gel developed with n-hexane-acetone (4:1). Final purification, which was carried out by preparative TLC on silica gel plates eluted with nhexane-acetone (4:1), gave pure compound 3 ( 35 mg). Rechromatography of fraction F (18 g) on a silica gel column, using n-hexane-acetone (2:3) as eluant, afforded pure vanillic acid, which was crystallized from methanol as white needles ( 22 mg). A sample of solid, crude, methanol extract (30 g) was redissolved in methanol and a portion of this, which remained insoluble ( 5.5 g), proved to be a mixture of quercitin and isorhamnetin, which were identified by means of 1 H NMR analysis. The soluble portion was concentrated and subjected to chromatography on a Sephadex LH-20 column eluted with methanol. Twenty fractions were collected: Fraction 6, after concentration to dryness, gave a residue ( 65 mg) that was crystallized from methanol and identified by NMR as quercitrin ( 65 mg). In the same way, concentration of fractions 7 and 8 provided two different yellow solids, 6 ( 8 mg) and 7 ( 15 mg), respectively.
